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Abstract
Background: Most investigations regarding the First Americans have primarily focused on four themes: when the New
World was settled by humans; where they came from; how many migrations or colonization pulses from elsewhere were
involved in the process; and what kinds of subsistence patterns and material culture they developed during the first
millennia of colonization. Little is known, however, about the symbolic world of the first humans who settled the New
World, because artistic manifestations either as rock-art, ornaments, and portable art objects dated to the Pleistocene/
Holocene transition are exceedingly rare in the Americas.
Methodology/Principal Findings: Here we report a pecked anthropomorphic figure engraved in the bedrock of Lapa do
Santo, an archaeological site located in Central Brazil. The horizontal projection of the radiocarbon ages obtained at the
north profile suggests a minimum age of 9,370640 BP, (cal BP 10,700 to 10,500) for the petroglyph that is further supported
by optically stimulated luminescence (OSL) dates from sediment in the same stratigraphic unit, located between two ages
from 11.760.8 ka BP to 9.960.7 ka BP.
Conclusions: These data allow us to suggest that the anthropomorphic figure is the oldest reliably dated figurative
petroglyph ever found in the New World, indicating that cultural variability during the Pleistocene/Holocene boundary in
South America was not restricted to stone tools and subsistence, but also encompassed the symbolic dimension.
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Introduction
In the last few decades, information on the biology and
archaeological context of the first Native Americans has greatly
increased. For example, we now know that the first Americans
looked very different from Late Prehistoric and current Native
Americans [1–4], that the lithic industry and subsistence pattern of
the pioneers varied considerably from region to region [5–7], and
that people were present in the New World prior to Clovis [8–10].
However, little is known about early American art. There are very
few cases of rock art in the Americas whose ages can be reliably
placed even near the Pleistocene/Holocene boundary [11,12]. We
report here on early rock art discovered at Lapa do Santo, an
archaeological site located in Central Brazil.
Lapa do Santo Rock shelter
Lapa do Santo (19u289400S, 44u029200W) is a limestone rock
shelter located in the northern sector of the Lagoa Santa Karst,
approximately 60 kilometers from Belo Horizonte, in Central-
Eastern Brazil (Figure S1). The site is one of the largest rock
shelters excavated in the Lagoa Santa region, with a sheltered area
of 1,300 m2 (70 meters long and 20 meters wide). Excavations at
Lapa do Santo were conducted between 2002 and 2009. An area
of 44 m2 (Figure S2) was excavated following natural levels.
The sedimentary matrix is mainly composed of wood ashes
derived from hearths established within the rock-shelter over the
last 12.0 kyr. Geogenic sediments contributed very little to the
formation of the matrix. The depth of the archaeological sediment
varies from a few centimeters to almost 4.0 meters. Sixty-two
radiocarbon ages were generated for Lapa do Santo, either on
charcoal samples or on human bones (Table S1). These ages
demonstrate that the site was occupied during three different
periods: one spanning from circa 12 kyr BP (10,000 14C yr BP) to
8 kyr BP (7,500 14C yr BP), a second around 4.4 kyr BP (4,000 14C
yr BP), and a third, around 0.8 kyr BP (900 14C yr BP). This
pattern of occupation is in agreement with data from other rock-
shelters excavated at Lagoa Santa [13]. While the earliest
occupation covered most of the habitable area of the site, the
two later occupations were restricted to the southern portion of the
sheltered area.
The lithic industry can be characterized as expedient, with very
few formal artifacts. Most tools are represented by small flakes with
little investment in marginal retouch. Notwithstanding, a few
bifacial point pre-forms were recovered during the excavations.
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The Lagoa Santa industry bears no resemblance to other
contemporaneous Eastern South American lithic traditions [14].
Bone tools, although rare, were also found at Lapa do Santo. They
are represented mainly by spatulae and borers. A significant
amount of faunal and macro-botanical remains were also
recovered, indicating that subsistence was based mostly on small
game hunting and fruit gathering, as in other parts of Lowland
South America [5,15–16]. A total of 27 human burials were
recovered from Lapa do Santo, most of them dated to between
9.5 kyr BP (8,500 14C yr BP) and 8.2 kyr BP (7,500 14C yr BP).
The pecked anthropomorphic figure engraved in the
bedrock
In July 2009, during the final days of excavation of unit FG-13/
14 in Lapa do Santo, an anthropomorphic figure was exposed at
the bottom of the archaeological deposit at an approximate depth
of 4.0 meters below the surface. The figure was pecked in the
bedrock (Figure 1) and consisted of a small anthropomorphic
filiform petroglyph with tri-digits, a c-like head, and an oversized
phallus. The figure is 30 cm long (from head to feet) and 20 cm
wide. Similar filiform figures can be observed in a niche on the
wall of the rock-shelter.
In order to investigate the antiquity of the petroglyph and to
discuss its implication in the studies of settlement of New World we
analyzed radiocarbon ages and stimulated luminescence dates
(OSL) from stratigraphic profile near to the rock art finding.
Results
The Lapa do Santo stratigraphy is very well preserved, and
instances of sediment mixing are easily recognized due to the
structure of the ash layers. Radiocarbon ages are consistent with
depth (Figure 2). The horizontal projection of the radiocarbon
ages obtained at the north profile suggests a minimum age of
9,370640 BP, (cal BP 10,700 to 10,500) for the petroglyph.
Furthermore, the figure was found approximately 30 millimeters
below a hearth dated to 9,470650 BP (cal BP 11,060 to 10,580).
Taking into account radiocarbon ages alone (Table S1), we can
confidently state that the petroglyph is older than 10.5 thousand
years (kyr), perhaps being as old as 12 kyr, which means that this
pecked figure could be the oldest figurative petroglyph ever found
in the New World.
The antiquity of the petroglyph is further supported by optically
stimulated luminescence (OSL) dates from sediment in the same
stratigraphic unit that covers the figure. A date of 11.760.8 kyr is
drawn from dating of 328 grains of 150–180 mm quartz (Table
S2). The distribution of equivalent dose values among grains
showed an over-dispersion of 30%, but 98% of the grains were
consistent with an age of at least 10.261.0 kyr. The age of
11.7 kyr was computed using the central age model [17]. The
sample is located 9 cm above the bedrock, and about 20 cm below
another OSL sample dated to 9.960.7 kyr (Figure 3).
Discussion
Rock-art similar to the one reported here can be found in at
least two other rockshelters in the same region, Lapa do Ballet and
Lapa das Caieiras. However, the stylistic similarity is not restricted
to Lagoa Santa but extends to other parts of Brazil [18]. Two
stylistic traditions have been defined in Northeastern Brazil: The
Nordeste and the Agreste Traditions. The Nordeste Tradition is
indirectly dated to between 12 and 6 kyr, while the Agreste
Tradition seems to be later, spanning from 9 to 2 kyr, although
there is some controversy about these ages [18–20]. The figures
and scenes depicted in the Nordeste tradition (especially those of
the Serido´ Sub-Tradition, in Rio Grande do Norte state) are very
similar to those found at Lapa do Santo, Lapa do Ballet and Lapa
das Caieiras, in Lagoa Santa (Figure S3) [21,22]. This suggests
cultural contact among groups as far apart as 1,600 km by the
beginning of the Holocene in Eastern South America.
Baixa˜o do Perna I site, in Piauı´ State, Brazil, has been
considered one of the oldest reliably dated rock art in the Americas
[23] with an age of 10.8 kyr (9,5406170 14C yr BP, GIF 5414
[24]). However, the age of the paintings was based on a correlation
to a layer of charcoal associated with human occupation, not
directly placed over the figures. In Oregon State, USA, geometric
petroglyphs were found partially buried by Mount Mazama ash
[25], which is dated to 7.7 kyr [26]. Rock art showing mammoth-
like figures are present in the Great Basin and in the Colorado
Plateau of the USA, also suggesting great antiquity, although no
Figure 1. Aspect of the petroglyph. Photograph (A) and contour (B).
doi:10.1371/journal.pone.0032228.g001
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direct dating was possible [27,28]. Mud Portage site, in Canada,
showed a rock pavement with petroglyphs, and covered by
archaeological sediments dating between 5 kyr and 9 kyr [29,30].
In Argentina, linear marks were found in the bedrock of Epulla´n
Grande cave [11], partially covered by archaeological sediments,
with a minimum age of 11.6 kyr (9,9706100 14C yr BP).
However, there is a pending controversy about the anthropic
origin of the marks [31]. In this context, the petroglyph found at
Lapa do Santo is the oldest, indisputable testimony of rock art in
the Americas.
Figure 2. Stratigraphic profile of Unit FG – 13/14. In the profile is shown the radiocarbon ages of charcoal found in the wall and the projection
of the petroglyph into the profile. There is only one instance of age inversion, which would put the figure in an even older time interval.
doi:10.1371/journal.pone.0032228.g002
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Several authors have suggested that a short chronology for the
occupation of the New World cannot account for the variability of
the South American lithic industries in the Early Holocene
[14,32–34]. When the data presented here are compared to other
examples of Early Holocene rock-art in South America, a scenario
of high variability also emerges. For instance, in Argentina, at
Cueva de las Manos, contoured hands predominate in the panels;
at Cueva Epullan Grande, only geometric motifs were engraved.
In Brazil, painted anthropomorphs were predominant at Baixa˜o
do Perna I. These data strongly suggest that cultural variability
during the Pleistocene/Holocene boundary in South America was
not restricted to stone tools and subsistence, but also encompassed
the symbolic dimension. Both pieces of information converge
to support a deep chronology for the peopling of the New
World [10].
Materials and Methods
OSL ages were obtained by single-grain dating. About 1,100
grains in the 150–180 mm range were measured for equivalent
dose using a 540 nm laser on the single-grain apparatus of a Risø
DA-TL-15 reader, using procedures similar to those reported
elsewhere [10,35]. Of the 1,100 grains, only 328 produced suitable
results (Table S2), the others being rejected based on various
criteria [33], mainly due to a lack of measurable signal. A test
comparing preheats of 180uC and 240uC produced no discernable
difference, so a preheat of 240uC was employed for most grains. A
dose recovery test, using an administered dose of 300 s beta
irradiation, produced an ‘‘equivalent dose’’ of 300616 s beta, with
an over-dispersion of 16%, using the central age model of
Galbraith et al. [17].
The over-dispersion in equivalent dose of the 328 grains used for
dating is 30%. Because 16% can be attributed to internal sources of
error (from the dose recovery test where the given dose is known),
the other 14% is due to external factors. Some of this may be due to
differential dose rates, but some could be due to mixing different
aged grains. Using a finite mixture model, 98% of the grains can be
attributed to components that give an age of at least 10.261.0 kyr.
This suggests mixing is fairly minimal and localized. The age of
11.760.8 kyr is based on the central age model. The sample is also
located beneath another sample, which gives an age of 9.960.7 kyr
and which had an over-dispersion of only 19%, suggesting very little
mixing. The dose rate was determined on the bulk sample by alpha
counting, beta counting and flame photometry. Results from these
were comparable to dose rates determined by a CaSO4:Dy
dosimeter placed in the field.
Supporting Information
Figure S1 Location of Lapa do Santo in Eastern South
America.
(TIF)
Figure S2 Lapa do Santo rockshelter topography and
schematic sections.
(TIF)
Figure S3 Examples of C-shaped head anthropo-
morphs: A) Lapa do Ballet - MG [21]; B) Lapa das Caieiras -
MG; C) Carnau´ba dos Dantas - RN [22].
(TIF)
Table S1 Radiocarbon ages for Lapa do Santo.
(DOC)
Table S2 OSL date for Lapa do Santo – Sample UW
1374.
(DOC)
Figure 3. Schematic positioning of the petroglyph. The draw is showing the relative projection of the figure (petroglyph), radiocarbon and
luminescence ages.
doi:10.1371/journal.pone.0032228.g003
Oldest Rock Art in the South America
PLoS ONE | www.plosone.org 4 February 2012 | Volume 7 | Issue 2 | e32228
Acknowledgments
We thank Jose´ Hein (Fazenda Cauaia) for allowing access to the site
and all people that worked in the excavations along the nine years of
execution.
Author Contributions
Conceived and designed the experiments: WAN AGMA DVB RK JKF.
Performed the experiments: WAN AGMA DVB RK JKF. Analyzed the
data: WAN AGMA DVB RK JKF. Contributed reagents/materials/
analysis tools: WAN AGMA DVB RK JKF. Wrote the paper: WAN
AGMA DVB RK JKF.
References
1. Neves WA, Pucciarelli HM (1990) The origin of the first Americans: An analysis
based on the cranial morphology of early South American human remains.
Am J Phys Anthropol 81: 274.
2. Jantz RL, Owsley DW (2001) Variation among early North America crania.
Am J Phys Anthropol 114: 146–155.
3. Powell JF (2005) The First Americans: race, evolution and origin of Native
Americans. Cambridge: Cambridge University Press. 267 p.
4. Neves WA, Hubbe M (2005) Cranial morphology of early Americans from
Lagoa Santa, Brazil: Implications for the settlement of the New World. Proc Natl
Acad Sci USA 102: 309–314.
5. Kipnis R (1998) Early hunter-gatherers in the Americas: Perspective from
Central Brazil. Ant 72: 581–592.
6. Roosevelt AC, Douglas J, Brown L (2002) The migrations and adaptations of the
first Americans: Clovis and pre-Clovis viewed from South America. In:
Jablonsky NG, ed. The First Americans: The Pleistocene Colonization of the
New World. San Francisco: California Academy of Science. pp 159–223.
7. Neves WA, Cornero S (1997) What did South American Paleoindians eat? Curr
Res Pleist 14: 93–96.
8. Dillehay TD (1997) Monte Verde: a late Pleistocene settlement in Chile 2: the
archaeological context. Washington: Smithsonian Institution Press. 225 p.
9. Politis G, Messineo PG, Kauffman CA (2004) El poblamiento temprano de las
llanuras pampeanas de Argentina y Uruguay. Complutum 15: 207–224.
10. Waters MR, Stafford TW (2007) Redefining the age of Clovis: Implications for
the peopling of the Americas. Science 315: 1122–1126.
11. Montero EAC, Fernandez MM (1996) Paleoindian bedrock petrogliphs at
Epulla´n Grand Cave, Northern Patagonia, Argentina. Rock Art Res 13:
124–128.
12. Yacobaccio HD, Paz Cata´ M, Sola´ P, Alonso MS (2008) Estudio arqueolo´gico y
fisicoquimico de pinturas rupestres em Hornillos 2 (Puna de Jujuy). Est.
Atacamen˜os 36: 5–28.
13. Araujo AGM, Feathers JK, Arroyo-Kalin M, Tizuka MM (2008) Lapa das
Boleiras Rockshelter: Stratigraphy and formation processes at a Paleoamerican
site in Central Brazil. J Arch Sci 35: 3186–3202.
14. Araujo AGM, Pugliese F (2009) The use of non-flint raw materials by
paleoindians in eastern south America: a Brazilian perspective. In: Sternke F,
Eigeland L, Costa LJ, editors. Non-Flint Raw Material Use in Prehistory – Old
Prejudices and New Directions. Oxford: BAR Series 1939: 169–175.
15. Dillehay TD (2009) Probing deeper into First American Studies. Proc Natl Acad
Sci USA 106: 971–978.
16. Roosevelt AC (2002) Clovis in context: new light on the peopling of the
Americas. Hum Evol 17: 95–112.
17. Galbraith RF, Roberts RG, Laslett GM, Yoshida H, Olley JM (1999) Optical
dating of single and multiple grains of quartz from Jinmium rock shelter,
northern Australia: Part I, experimental design and statistical models.
Archaeometry 41: 339–364.
18. Pessis AM (2003) Images from Pre-history. Sa˜o Raimundo Nonato: Fundham.
308 p.
19. Watanabe S, Ayta WEF, Hamaguchi H, Guidon N, La Salvia ES, et al. (2003)
Some evidence of a date of first humans to arrive in Brazil. J Arch Sci 30:
351–354.
20. Rowe MW, Steelman KL (2003) Comment on ‘‘some evidence of a date of first
humans to arrive in Brazil’’. J Arch Sci 30: 1349–1351.
21. Prous A (1991) Arqueologia Brasileira. Brası´lia: Editora UNB. 613 p.
22. Martin G (1996) Pre-Histo´ria do Nordeste do Brasil. Recife: UFPE. 395 p.
23. Bednarik RG (1989) On the Pleistocene settlement of South America. Ant 63:
101–111.
24. Guidon N (1981) Datac¸o˜es pelo C14 de sı´tios arqueolo´gicos em Sa˜o Raimundo
Nonato, sudeste do Piauı´ (Brasil). Clio 4: 35–37.
25. Cannon W, Ricks M (1986) The Lake County Rock Art Inventory: Implications
for Prehistoric Settlement and Land Use Patters. In: Ames KM, ed.
Contributions to the Archaeology of Oregon 1983–1986. Portland: Association
of Oregon Archaeologists Occasional Papers 3. pp 1–23.
26. Zdanowicz CM, Zielinski GA, Germani MS (1999) Mount Mazama eruption:
Calendrical age verified and atmospheric impact assessed. Geology 27: 621–624.
27. Agenbroad LD, Hesse IS (2004) Megafauna, Paleoindians, petroglyphs, and
pictographs of the Colorado Plateau. In: Barton CM, Clark GA, Yesner DR,
Pearson GA, eds. The Settlement of the American Continents - A
Multidisciplinary Approach to Human Biogeography. Tucson: The University
of Arizona Press. pp 189–195.
28. Kaldenberg RL (2005) Possible proboscidean petroglyph found at China Lake
Naval Air Weapons Station. Curr Res Pleist 22: 51–55.
29. Steinbring J, Danziger E, Callaghan R (1987) Middle Archaic petroglyps in
northern North America. Rock Art Res 4: 3–16.
30. Bednarik RG (2003) The earliest evidence of paleoart. Rock Art Res 20: 89–135.
31. Crivelli Montero EA (2006) Frecuencia de creacio´n de sı´tios de arte rupestre em
la cuenca media y superior del rio Limay (noroeste patagoˆnico). In: Fiore D,
Podesta´ MM, eds. Tramas en la Piedra. Produccio´n y Usos del Arte Rupestre.
Buenos Aires: AINA/WAC/Sociedad Argentina de Antropologı´a. pp 63–74.
32. Bate LF (1990) Culturas y modos de vida de los cazadores recolectores en el
poblamiento de America del Sur. Rev Arq Am 2: 89–153.
33. Bryan A, Gruhn R (2003) Some difficulties in modeling the original peopling of
the Americas. Quat Int 109–110: 175–179.
34. Dillehay TD (2001) The Settlement of the Americas – A New Prehistory. New
York: Basic Books. 394 p.
35. Feathers JK, Kipnis R, Pilo´ LB, Arroyo-Kalin M, Coblentz DK (2010) How old
is Luzia? Luminescence dating and stratigraphic integrity at Lapa Vermelha,
Lagoa Santa, Brazil. Geoarch 25: 396–436.
Oldest Rock Art in the South America
PLoS ONE | www.plosone.org 5 February 2012 | Volume 7 | Issue 2 | e32228
